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5 [Means for Solving Problem] 

The present invention performs modulation with uneven 
intervals of inter-code distances in signal space, thereby 
varying error occurrence rate against noise from one signal to 
another, in other words, hierarchizing thereof. It is possible 
10 to perform hierarchized modulation of digital signals in order 
to achieve efficient signal transmission by lengthening the 
distance to make important data invulnerable to noise while 
shortening the distance for less important data. 

15 [0007] 

In an example shown in table 1, the distance for the 1®^ 
bit is made relatively longer while the distance for the 3^^ 
bit is made relatively shorter, and its arrangement in a signal 
space diagram is illustrated in FIG. 2. According to 

20 conventional modulation schemes, each inter-code distance is 
evenly 45 degree as illustrated in conventional arrangement of 
FIG. 3. Outputs from oscillator 3 are subjected to modulation 
at modulation circuit 1 based on outputs from modulation factor 
control circuit 2 , and desired modulated outputs 5 are obtained. 

25 FIG. 4 illustrates code error rate characteristics with respect 

to signal level (C/N) . As illustrated in FIG. 4, in 8PSK 03 
modulation, error rate deteriorates sharply for all codes once 
after the level drops under 1 8dB , while according to the ^ 
hierarchized modulation scheme of the present invention, it is 

30 possible to transmit signals as far as the first bit is concerned 
even when the level becomes as feeble as 12dB. By allocating 
important information to the 1®^ bit and less important 
information to the 3^^ bit, it is possible to accomplish an 
efficient transmission. Moreover, according to the modulation 

35 scheme of the present invention, because all bits never get 
deteriorated at the same time as illustrated in FIG, 4, 
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operation is done in a wide range of signal level. FIG. 5 is 
an embodiment illustrating hierarchized quadrature amplitude 
modulation. Inter-code distance a is the same as inter-code 
distance 2> according to conventional 16 QAM (16 Quadrature 
5 Amplitude Modulation) , while the distances are varied so as to 
assign weights to signals according to the present invention . 
The ratio of a to Jb may be arbitrary. A C/N of approximately 
19 dB is required for achieving code error rate 10"^ for 
conventional 16 QAM, while under the hierarchized modulation 
10 where the ratio of a to b is taken to be 1 : 2, C/N is improved 
up to approximately 15.5 dB for 2 bits out of 4 bits. 
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